Antagonistic interactions among Plexins regulate the timing of intersegmental vessel formation.
The angioblast is an embryonic endothelial cell precursor that migrates long distances to reach its final position, navigating by sensing attractive and repulsive cues from the environment. Members of the semaphorin family have been implicated in controlling the behaviour of angioblast tip cells through repulsive signalling in vitro, but their in vivo roles are less clear. Here we show that zebrafish semaphorin3e (sema3e) is expressed by endothelial cells of the dorsal aorta, primary motoneurons, and endodermal cells. Further, loss of Sema3e leads to delayed exit of angioblasts from the dorsal aorta in ISV formation. Through transplant analysis, we show that Sema3e acts autonomously and non-autonomously in angioblasts to modulate interactions among themselves. The semaphorin receptors, PlexinD1 and PlexinB2, are expressed by zebrafish angioblasts. Loss of plxnB2 results in delayed ISV sprouting identical to that seen in sema3e morphants, while loss of plexinD1 in out of bounds (obd) mutants results in precocious ISV sprouting. Loss of either sema3e or plxnB2 in obd mutants generates an intermediate phenotype, suggesting that PlxnD1 and Sema3e/PlxnB2 antagonize each other to control timing of ISV sprouting. Consistent with this observation, we show that PlxnB2 acts cell autonomously in endothelial cells. This suggests a model where multiple semaphorin-plexin interactions control angioblast sprouting behaviour.